Abstract: This study aims to clarify the association between socioeconomic status (SES), mental health, and the need for long-term services and support (NLTSS) of the Chinese elderly, and further, to provide evidence-based suggestions for the development of the long-term services and support (LTSS) system in China. A cross-sectional survey using a multi-stage random sampling method was conducted in Shandong Province, China, in 2017. Data were collected from seniors aged over 60 years old through questionnaires by face-to face interviews. A total of 7070 subjects were included in the final database (40.3% male and 59.7% female). A chi-square test analysis and structural equation modeling (SEM) were employed to explore the relationship between SES, mental health, and NLTSS for both male and female elderly people. The SEM analysis showed that mental health was significantly and negatively associated with NLTSS for both male elderly and female elderly, and it was slightly stronger among the male elderly. A significant and negative relationship was observed between SES and NLTSS for both genders, and the association was stronger among the female elderly. SES exerted a positive effect on mental health for both male and female elderly people, and a slightly stronger effect was found among the male elderly. Advice for the development of a LTSS system in China was given based on the above results.
Background
With the decline in the fertility rate and increase of life expectancy, population aging-the inevitable increase of the percentage of older adults-is occurring throughout the world. The global population aged 60 years or over numbered 962 million in 2017, more than twice as large as in 1980 when there were 382 million older persons worldwide. This means that older people comprised 13% of the global population in 2017 [1] . The population aged 60 and above is growing at a rate of about 3 percent per year, and all regions of the world (except Africa) will have nearly a quarter or more of their Some previous studies have explored the relationship between two variables, such as the association between SES and mental health, between SES and NLTSS, and between mental health and NLTSS, yet no research has ever clarified the relationship between SES, mental health, and NLTSS by using Structural Equation Modeling (SEM) among the Chinese elderly in a traditional majority Chinese population living area. This study aimed to address this research gap, and additionally to determine whether there is gender difference in the association between SES, mental health, and NLTSS among Chinese elderly in Shandong Province.
Methods

Study Location and its Population Aging Conditions
Shandong Province is a coastal province of China which lies between Beijing and Shanghai, belonging to the Eastern China region. Within the 15.79 km 2 administrative region (420 km north to south, 700 km east to west), there are 17 prefecture-level cities, 137 counties, and 1826 towns. Shandong Province has been very important in Chinese history since the beginning of Chinese civilization along the Yellow River, and has served as a pivotal cultural and religious site for Taoism, Chinese Buddhism, and Confucianism [27] . The Gross Domestic Product (GDP) of Shandong Province in 2017 was 7267.82 billion RMB (1076.40 billion U.S. dollars), increasing 7.40% over the previous year. GDP-per-capita was 72,851 RMB in 2017, equal to 10,790 U.S. dollars. The resident population in Shandong Province was 100,058.30 thousand people at the time this research was carried out, of whom 13.99% were elderly people older than 65 years in age [28] .
Data Collection and Research Participants
The data was collected by face-to-face interviews using a structured questionnaire in the 2017 Survey of the Shandong Elderly Family Health Service, which was conducted by Shandong University. A multi-stage random sampling method was employed to select the participants following the three steps below. Firstly, six counties were selected from 137 counties as the primary sampling units (PSUs) throughout the eastern, central, and western regions of Shandong Province (which were divided into three districts and three counties that represented urban and rural areas, respectively). Secondly, 18 villages in rural areas and 18 communities in urban and suburban areas were selected from each PSU as the secondary sampling units (SSUs). Thirdly, based on the roster of the residents by age and the total elderly population of each selected site provided by the local residential committee, an average of 66 individuals were stratified and randomly selected from each SSU, making up the total sample. A 30-minute face-to-face interview was conducted in every research participant's home by a Doctoral or Master's student of Shandong University.
The eligible participants included in the survey were those age 60 or older, with local household registrations at the time of the interview. A total of 7088 elderly individuals were initially selected and interviewed. Of these, 18 were excluded from the sample because of an uncompleted questionnaire or an obvious logical error in the questionnaire. Finally, a total of 7070 individuals were included in the database.
Measurements
All of the definitions and measurements (and the corresponding options) of the variables are included in Table 1 . SES is a broad concept that compositely assesses an individual's economic and sociological position in relation to others, and mainly includes factors such as education level, occupation, income, wealth, and deprivation [29, 30] . In this study, education, annual income and job before retirement were considered as measures of SES. In 1973, Kitagawa and Hauser used educational attainment as the main indicator of SES [31] . Since then, education has played a central role in the SES-health gradient analyses. Education not only shapes a person's the future employment opportunities and earning potential, but also provides knowledge and life skills that enable better-educated people to access information and resources to promote health, so it could be seen as the most basic SES component [32] . In this study, education was measured by asking the subjects the question as "which level of education did you finish?" with four choices: (1) Illiteracy, (2) Graduate from Elementary School, (3) Graduate from Junior Middle School and (4) Graduate from Senior Middle School and above. Researchers have found that low income is associated with many other factors which contribute to poor health, including risky health behaviors, lower education levels, food insecurity, unqualified housing, and lack of health insurance coverage. Even if most other factors are controlled, income also may be independently related to health outcomes [33] . Researchers have even regarded income as 'one of the most profound influences on mortality' [34] . The annual income was measured by the following categories in this study: (1) less than 2200 RMB (USD = 326), (2) from 2201 to 3300 RMB (USD = 489), (3) from 3301 to 6200 RMB (USD = 919), (4) from 6201 to 21,400 RMB (USD = 3170) and (5) more than 21,400 RMB (USD = 3170). Occupational status, such as insecure jobs [35] , unemployment [36] , high job strain [37] , and a high level of occupational physical activity [38] were found to be risk factors for health. In consideration of the effect of their job before retirement on the social life and health conditions of the sampled elderly people after retirement, job before retirement was included in SES in this study. It was measured by the following options: (1) Professionals/technical, (2) Leaders of government/public institution, (3) Clerks or staff, (4) Businessman/commercial servants, (5) Farming/forestry/fishing industry, (6) Transportation industry/manual workers, (7) Privately/individually-owned business, and (8) Other jobs.
The World Health Organization (WHO) has defined mental health as a state of well-being in which every individual realizes his or her own potential, can cope with the normal stresses of life, can work productively and fruitfully, and is able to make a contribution to her or his community [39] . In this study, mental health was assessed by three questions: (1) "How do you feel about your health status (subjective health)?" (2) "How was your mental health status last month (mental health last month)?", and (3) "Are you satisfied with your life (life satisfaction)?".
So far, there is no national long-term care insurance (LTCI) system in China. We used (1) Do you need long-term care, and (2) Activities of Daily Living (ADL) score to evaluate the NLTSS of the participants in our analysis. The ADL scale consists of the Physical Self-Maintenance Scale (PSMS) and the Instrumental Activities of Daily Living Scale (IADL) [40] , which are mainly used to assess the daily living ability of the subjects by totaling the scores from 14 items. The six items of the PSMS include going to the toilet, eating, dressing, grooming, walking, and bathing. The eight items of the IADL include telephoning, shopping, food preparation, housekeeping, laundering, using transportation, taking medicine, and financial behavior. During the survey, the interviewer circled the most suitable of the choices (1: can do it by myself, 2: is difficult, 3: need help, 4: can't do it), according to the observation of subjects and their reply. If the subject could not answer or could not answer correctly (such as in the case of subjects with dementia or aphasia), it could be assessed according to the observation of family members, nursing staff, and other insiders. The total score is at least 14 points when it is completed normally; >14 points indicates some functional decline, and the highest possible score is 56. When two or more items ≥3 points, or a total score is obtained of ≥22 points, it means there is obvious dysfunction.
Statistical Analysis
Descriptive statistics were employed to describe the participants' socio-demographic characteristics. A chi-square test was used to determine the gender difference in socio-demographic characteristics, SES indicators, mental health indicators and NLTSS indicators separately. p Value less than 0.001 were considered to be statistically significant, and all the analyses above were carried out by using the Statistical Package for Social Science for Windows (SPSS, version 25.0, IBM, Armonk, New York, USA). Structural Equation Modeling (SEM) was employed to explore the association between the SES, mental health and NLTSS of the Chinese elderly in Shandong Province. Maximum-likelihood estimation is used to estimate the best-fitting model in this study. The SEM model consists of two types of variables: exogenous variable and endogenous variable. The exogenous variable in this study was SES, and the endogenous variables were mental health and NLTSS. The short introduction of SEM can be seen in Appendix A. The present study used AMOS (version 25.0, IBM, Armonk, New York, USA) statistical software package for Windows to run SEM to obtain maximum-likelihood estimates of model parameters and calculate the model fitness indexes.
Ethical Considerations
This study was approved by the ethical committee of Shandong University (No. 20170110). Informed consent for the data collection and use of information was obtained from all participants.
Results
Sample Characteristics
The distribution of socio-demographic characteristics is summarized in Table 2 . In total, 7070 participants were included in our analysis, of whom 2846 (40.3%) were male, and slightly less were females (4224, 59.7%). As for long-term services and supports needs (LTSSN), there were more females both in the 'Not Needed' group (4046 for females and 2722 for males) and 'Needed' group (178 for female and 124 for male). No statistical difference between the male elderly and female elderly on LTSSN was found. There were 302 elderly who needed LTSS, accounting for 4.3% of Chinese elderly in the current study. With respect to age, 1577, 2129, 1780 and 1584 participants belonged to the age groups of 60-64, 65-69, 70-74, and >75, respectively. From these age groups, 57, 69, 69, and 107 needed LTSS, indicating the elderly in higher age groups needed more LTSS. A statistical difference between the different age groups on LTSSN was found. As demonstrated in Table 3 , 2924 of the participants had an education level of elementary school, followed by illiteracy (2270), junior middle school (1315), and senior middle school or above (561). In terms of annual income, 1685 of the elderly belonged to the 0-2200 group, followed by the >21,400 group (1414), 6210-21,400 group (1414), 3301-6200 group (1404), and 2201-3300 group (1153). A total of 5479 of the participants' jobs before retirement was farming/forestry/fishing, followed by professional/technical (442), transportation industry/manual worker (383), other jobs (274), leaders of government/public institution (180), clerks/staff (164), merchant/commercial servants (116), and private/individually-owned business (32) . A statistical difference in education, annual income, and job before retirement between male elderly and female elderly participants was observed.
As illustrated in Table 4 , 2639 of the participants rated their health status as "fairly good", followed by "moderately good" (1992), "fairly bad" (1169), "very good" (1143), and "very bad" (127). As for life satisfaction, 3939 of the subjects were definitely satisfied with their life, followed by "very satisfied" (2822), "moderately satisfied" (135), "fairly dissatisfied" (88) and "very dissatisfied" (87). A total of 3361 of the participants thought their mental health in last month was good, followed by "very good" (2190), "moderately good" (1192), "bad" (288), and "very bad" (39) . Statistical differences in subjective health and mental health in the last month were found between male and female participants, but no statistical difference was found in life satisfaction.
Of the 7070 participants, 5467 had an ADL score of 14, followed by 18-27 (525), 15 (482), 16 (222), 17 (205), and ≥28 (169). A statistical difference in ADL score between male and female participants was found (as shown in Table 4 ). Table 5 illustrated the results about the related fit statistics of the measurement invariance across gender and the fitness indexes in five selected models. In order to check whether the variable 'gender' is suitable for the group comparison, the fitness indexes between the male elderly and female elderly should be compared first. The model fitness indices used in the current study were GFI (goodness of fit index), AGFI (adjusted goodness of fit index), CFI (comparative fit index), RMSEA (root mean square error of approximation), the corresponding standard for each index was shown in Appendix B. As is shown in the table, the fitness indexes of the male elderly and female elderly were the same (GFI = 0.993, AGFI = 0.983, CFI = 0.975, RMSEA = 0.029 are same in M 1 and M 2 ), implying that we could furtherly check the measurement invariance between the male elderly and female elderly on the other following models.
Then we use the ∆CFI and ∆RMSEA between M3 (Unconstrained Model), M4 (Measurement Weights Model) and M5 (Structural Weights Model) to evaluate the measurement invariance. The M3 does not restrict any coefficient in the model, the M4 assumes the indicator loadings for the corresponding construct of each group are equal, while the M5 constrains the indicator loadings of the corresponding construct and the structural coefficients between the groups.
As seen from Table 5 , the ∆CFI between M4 and M3 is 0.009, and between M5 and M4 is 0.001. All of the ∆CFI values were less than 0.010, indicating the measurement invariance was established between the models of M1, M2, M3, M4 and M5 across gender (the principles can be seen in Appendix C). The ∆RMSEA between M4 and M3 is 0.002, and between M5 and M4 is 0. All of the ∆RMSEA values were less than 0.015, also indicating the measurement invariance was established between the models of M1, M2, M3, M4 and M5 across the group of male elderly and female elderly (the principles can be seen in Appendix C).
Model Fitness Indices
The proposed models of the male elderly and the female elderly are illustrated by Figures 1 and 2 respectively, which contain three latent variables: SES, mental health and NLTC. Table 5 shows the model fitness indexes in different model, yet here we just focus on M 1 (male elderly) and M 2 (female elderly). The estimated value of model fitness for the male elderly and female elderly were same: GFI = 0.993 > 0.90, AGFI = 0.983 > 0.90, CFI = 0.975 > 0.90 and RMSEA = 0.029 < 0.05, indicating that the theoretical model fit the empirical data very well for both the male elderly and female elderly (the principles can be seen in Appendix C). The Chi-square value in Amos is called CMIN, and it was significant as seen in Table 5 (p < 0.001). Yet the CMIN was not employed to evaluate the fitness in this study like many other researchers due to it is sensitive to the samples size. 
Relationship between SES, Mental Health and NLTSS Assessed with SEM
The association between SES, mental health, and NLTSS is shown in Table 6 , Figure 1 , and Figure 2 . SEM could analyze not only the empirical relationship among different variables in the model, but also the statistical association between the observed variables and unobserved variables simultaneously. In this study, there are three unobserved variables: SES, mental health, and NLTSS. SES is measured by three observed variables, namely education, income, and job before retirement. Mental health is measured by three observed variables: subjective health, mental health in the last month, and life satisfaction. NLTSS is measured by two observed variables: LTSSN and ADL score. 
Association between SES and NLTSS
SES and its indicators exerted the effect on NLTSS both directly and indirectly (through mental health). The negative and direct effect from SES on NLTSS was observed both for male (standardized direct effects = −0.117) and female elderly (standardized direct effects = −0.252). Meanwhile, SES could affect NLTSS negatively and indirectly via mental health (standardized indirect effect of −0.113 for male elderly and −0.064 for female elderly). Eventually, SES exerted a stronger negative effect on NLTSS for female elderly than male (standardized total effects = −0.316 for female elderly; standardized total effects = −0.230 for male elderly), which meant the higher SES groups would generally have less NLTSS. It was worth noting that the standardized total effects of both groups were statistically significant, yet very little difference was observed between male elderly and female elderly.
Association between Mental Health and NLTSS
A negative and direct relationship was observed between mental health and NLTSS among male and female elderly, which meant that a better status of mental health of the elderly would indicate lower NLTSS. Statistical significance was found across genders, and the coefficient was slightly stronger among male elderly (standardized total effects = −0.400 for male elderly; standardized total effects = −0.300 for female elderly).
Association between SES and Mental Health
As for the relationship between SES and mental health, a positive and direct effect was found both for the male elderly and female elderly (standardized total effect = 0.281 for male elderly; standardized total effect = 0.214 for female elderly), indicating the higher the SES of the elderly, the better their mental health. Statistical significance was found across genders, yet the relationship between SES and mental health was higher for male elderly than female elderly.
Discussion
Principal Findings and Comparison with Other Studies
Employing SEM, this study investigated the relationship between SES, mental health, and NLTSS. The results revealed that both SES and mental health affect NLTSS, and SES was also correlated with mental health. A slight gender difference was also found for the above three associations.
NLTSS of the Participants
The majority of older adults in this study did not need long-term services and support, and this result is similar to a study conducted among Japanese elderly in Tokyo [9] . Another research study carried out among elderly people in Vietnam, with the purpose of assessing their required support in ADLs, also found that most of the participants did not need any support [41] . It is worth noting that both China and Vietnam have not established a national LTCI system currently, while Japan founded their LTCI system in the year 2000. Although China, Vietnam, and Japan are in different development stages and are implementing different health care policies (in particular in terms of whether LTCI is established or not), that the majority of elderly in these three studies do not need LTSS may indicate the good health conditions of the general population in the research locations. What is more, the similar results between these three studies also showed the comparability between self-reported LTSSN by elderly from those countries that have not established a national LTCI (such as China), and the officially functionally assessed LTSSN from those countries that have established a national LTCI (such as Japan).
SES and NLTSS
The negative correlation between SES and NLTSS, clarified in the present study with Chinese male and female elderly, was similar to the findings of previous studies with the Japanese elderly population [9] and the elderly in Vietnam [41] , which also showed socioeconomic factors (educational attainment, equivalent income, etc.) were related to the NLTSS of the elderly. This result may explain why previous studies have found that higher levels of unmet needs were reported by people living in the most deprived areas [42] , and why a lower SES tended to indicate the increase of the propensity and intensity of care utilization [43] . Concerning the gender differences, the results of the present study showed SES indicators exert a slightly stronger effect on NLTSS for female elderly than male. This was different from the findings of a study conducted in Finland, which indicated that the effect of SES factors on LTSS was stronger among male elderly [16] .
Mental Health and NLTSS
The negative correlation between mental health and NLTSS among Chinese elderly in this study was the same as found in the study conducted with Japanese elderly [9] . Most of the previous studies explored the prevalence of NLTSS among frail people or patients, yet few have clarified the empirical association between mental health and NLTSS. The elderly with dementia [44] , intellectual disabilities [45] , and stroke survivors [46] had never been specifically studied in this area; although the NLTSS of these groups has been highlighted, the empirical correlation between mental health and NLTSS was not demonstrated. This study went further than previous researchers have, in order to verify the empirical relationship between mental health and NLTSS. The empirical association illustrated in this study also explained why 53% of people with dementia eventually received both home help and institutional care, while 34% and 12% of people with other psychiatric diagnoses and people with good mental health, respectively, eventually receive this type of care [47] .
SES and Mental Health
The positive correlation between SES and mental health found in this research with Chinese elderly was the same as in the study among Japanese elderly [9] . This result may also explain why the population whose SES was lower tended to have more mental health problems [48] , while people with higher SES usually have better mental health [8, 49, 50] . Concerning the gender differences in the association between SES and mental health, a stronger correlation was found among female elderly than male elderly. This was different from the previous study, which found that educational attainment was statistically significantly correlated with mental health for Japanese female elderly, but no association was found for Japanese male elderly [51] . This might because of the different cultural backgrounds in China and Japan, as well as the different compositions of research participants.
SES, Health and NLTSS
Numerous studies have explored the association between health and SES, and a positive association between global health status and SES has consistently been found, implying a higher SES would generally come along with a better health status [30, [52] [53] [54] . The health status of the population from different levels of SES was influenced by lifestyle, environmental, and social factors [55] . Ecological factors were also found to be mediators in the relationship between SES and health status [56] . To be specific, the disparity of SES could also imply a different level of access to health services, exposure to occupational hazards and environmental pathogens, low levels of social support and social capital, poor social policy, the cumulative effects of stress, and differences in health risk behaviors [57] .
Higher and higher life expectancies, more and more fragile pension and social security systems around the world, and less and less extended families and traditional systems of support for the elderly have all made the concerns regarding the relationship between SES and health among older adults particularly important [58] . In this study, we clarified the relationship between SES, mental health, and NLTSS using SEM, and identified the empirical correlations among Chinese elderly. According to the results of the previous research, the findings of this study could be explained as follows: seniors from different SES levels live in different communities with different environments, live a different daily lifestyle, and have a different level of access to health services. These factors lead to different mental health outcomes among the elderly. As the mental health of the elderly becomes worse, their NLTSS gradually emerges and increases.
Compared with the study conducted among the Japanese elderly, two important differences were observed. Firstly, although the direction of all the correlation coefficients (positive/negative) were same, the absolute value of the correlation coefficients in the SEM were higher among the Chinese elderly than Japanese elderly in the current study. The second difference is that the association between mental health and NLTSS is statistically significant and negative for both Japanese and Chinese elderly for both genders, but it was stronger among Japanese female elderly than Japanese male elderly, while it was stronger among Chinese male elderly than Chinese female elderly. These differences may imply that there is a gap in economic and social development between China and Japan. Although China is ranked second in the world by GDP, owing to the huge population, the GDP-per-capita (in current U.S. dollars per person) of China was about only 20% of Japan and 14% of United States in 2016 [59] . In the current development stage, the value and importance of income (an important indicator for SES) for Chinese people and Japanese people are at different levels. China, as the biggest developing country, is still on her way to development, yet Japan had been the most developed country in Asia for decades. This may lead to the value of SES related indicators (especially income) being comparatively higher among the Chinese people than the Japanese people. In the present study, SES was the basic independent variable to affect mental health and NLTSS. It might because of these factors that the absolute values of the correlation coefficients in the SEM were all higher among the Chinese elderly than Japanese elderly in the current study. As for the gender differences in the association between mental health and NLTSS, they may have occurred because of the different characteristics of the research participants, or the different cultural backgrounds on gender inequality.
Implications
China has developed a mixed social security pension system with a defined benefit pay-as-you-go portion, and an investment-based defined contribution portion [60] . In terms of health insurance, after continuous reforms in the past decades, China's basic social medical insurance system has been developed to include the Urban Employee Basic Medical Insurance system (UEBMI, for those who have jobs in the city), the Urban Resident Basic Medical Insurance system (URBMI, for those who have no job in the city) and the New Rural Cooperative Medical System (NRCMS, for those who live in the city) [61] . These three kinds of medical insurance cover the majority of the Chinese people, and a small proportion of Chinese purchased commercial medical insurance [62] . However, a national LTCI system, which could not only provide caring services and support for the elderly and their family, but also lower the out-of-pocket payment for caring, has not been established in China so far. As more and more countries enter economic and social development influenced by having an aged society, evidence-based age friendly policies are increasingly needed, and the construction of an LTSS system is one of these imperative policies. The results of the current study on the empirical relationship between SES, mental health and NLTSS could be useful in the development of an LTSS system, for both China and other developing countries, which will play a very important role for aging populations.
Firstly, the fundamental role of SES in mental health and NLTSS implies that social and political initiatives are needed to enhance the SES of elderly people, especially in the field of social security and welfare, tax-and-transfer, and the labor market. This cannot be easily achieved through interventions on the individual level, however public policy provides early intervention and prevention for the vulnerable elderly and their families, which may advance their SES and lower the SES inequality in the long run. To be specific, the government needs to implement the related policies on increasing the income, education level, and social status of older adults, as well as to ensure medical coverage for mental health and long-term services and support for all older adults, regardless of their ability to pay for access to health care [62] . For example, income levels could be increased by raising the pension fee through the redistributive system, or lowering the expenditure on LTSS. As for educational attainment, a lifelong learning policy should be established and promoted by the government. Policies and public finance expenditure to support employment, reemployment, and working conditions modification for older adults are also needed. Secondly, negative correlations between mental health and NLTSS remind us of the need to improve the elderly's mental health. As one of the important parts of successful aging [63] , mental health could be improved by increasing the integrity of the elderly [64] , and integrity could be achieved through continued personal growth, the development of satisfaction, or having purpose in life [65] . According to a past study, seniors who accept themselves, have good family relationships, and embrace the concept that they are never too old to learn are more likely to experience positive mental health [66] .
Limitations
There are some limitations to the present study that should be addressed. Firstly, one indicator for the latent variable of NLTSS in the SEM hypothesis model, namely NLTSS in this study, was a nominal variable. However, the type of variable typically used for SEM analysis is ordinal variables. To date, a national LTSS system has not been established in China, which might include such elements as an assessment of different levels of NLTSS or an LTSS refunding system. This made the evaluation of the NLTSS more difficult than it would be for the research conducted in countries that have founded LTC insurance or LTSS programs, such as Japan, South Korea, Germany, and the USA Different levels of NLTSS have been clearly given by the government in the above countries, yet in the current study, we chose to assess the NLTSS of the subjects by asking them 'Do you need LTSS', with the answers given as 'Yes/No'. Further discussion on the assessment of NLTSS by self-report versus functional assessment by doctors is needed. Secondly, indicators for mental health in this study are 'life satisfaction', 'subjective health', and 'mental health status in the last month'. These questions mainly focus on cognitions, yet information about mental health problems, such as the conditions of depression, stress, schizophrenia, or other mental disorders of the subjects, were not included in the present study due to time limitations, financial support, and content of the questionnaire.
Future Research
The effect of SES on mental health and NLTSS of Chinese elderly was examined in this study. In turn, the status of mental health and NLTSS of the elderly may also affect their SES. A future study is needed to clarify the effect from mental health and NLTSS on SES using SEM. Moreover, according to the WHO's definition of health, besides mental health, there are also physical health and social health. More research is needed to examine the relationship of these types of health with SES and NLTSS. Matching studies of home and community-based services to level of functional ability with long-term care facilities reserved for those with the highest disability or a lack of informal caregiver support at home are also needed in the future, to explore preferences for type of care by the elderly.
Conclusions
The current study clarified the empirical association between SES, mental health, and NLTSS among Chinese elderly in Shandong Province. Mental health was found to be significantly and negatively associated with the NLTSS for both male elderly and female elderly, with a slightly stronger effect among the male elderly. A significant and negative relationship was observed between SES and NLTSS for both genders, while the association was stronger among the female elderly. SES exerted a positive effect on mental health for both male elderly and female elderly, and a slightly stronger effect was found among the male elderly.
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Appendix A. Brief Introduction to SEM
SEM is a collection of statistical techniques which examine the relationships between one or more independent variables and one or more dependent variables, and determine the extent to which the theoretical model is supported by the empirical data. Both the independent variables and dependent variables could be either continuous or discrete. Variables are represented by circles or ovals in path diagrams of SEM, and the relationships between variables are indicated by lines. The lack of a line connecting variables implies that no direct relationship has been hypothesized [67] .
Several terms are related to SEM. The observed, measured, or indicator variables are a set of variables that we use to define or infer the latent variable or construct. Latent variables (constructs or factors) are variables that are not directly observable or measured, which could be inferred from a set of variables that we used in tests, surveys, and so on [68] .
Appendix B. Model Fitness Index of SEM
Assessment of the model fitness calculates how the theoretical model might be consistent with the empirical data. The chi-square test, GFI, AGFI, CFI, and RMSEA were reported for analysis of model fitness, as in many previous studies. When sample sizes are large (as in the present study), a non-significant chi-square is rarely obtained [69, 70] , and this test is too dependent on sample size to be useful in many situations [71] . The chi-square test was thus not used to compute for fitness statistics in this study, although it was shown. GFI, AGFI, CFI, and RMSEA were instead adopted as the fitness indices in this study. The hypothetical models are regarded to be well fitted to the data when p > 0.05; GFI > 0.90, AGFI > 0.90, CFI > 0.90, and RMSEA < 0.05 [72] .
Appendix C. Measurement Invariance across Groups in SEM
Before the discussion of comparison of gender differences in the structural model of SEM, the multi-group model invariance should be tested. If the test was passed and measurement invariance across groups was established, the comparison of gender differences could follow. The partial measurement invariance was employed to test the measurement invariance over multi-groups models by SEM in this study, which was able to assess the invariance by the change of CFI (∆CFI) and the change of RMSEA (∆RMSEA) for the comparison of a less restricted model with a more constrained model. The basic test strategy is to outline the response to model trimming, where an initial unconstrained model is gradually restricted by adding constraints [73] .
∆CFI is independent of both model complexity and sample size, and not correlated with the overall fit measurements. A change of <0.010 in CFI suggests the null hypothesis of no difference should be accepted, indicating that measurement invariance across groups was established [74] . For the ∆RMSEA, when the sample size is more than 300, a change of <0.015 in RMSEA (∆RMSEA) indicates that measurement invariance across groups was established [75] .
